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Abstract
Background: The Prime-Time Sister Circles® (PTSC) program is a multifaceted, community-based peer support
intervention targeting African American women who are 40 to 75 years of age. It aims to reduce hypertension
disparities observed among African American women by promoting adherence to antihypertensive therapies,
including lifestyle modification and therapeutic regimens.
Methods: The PTSC randomized controlled trial will evaluate the effectiveness of the PTSC Program on improved
blood pressure control, healthcare utilization attributed to cardiovascular events, and healthcare costs. The study
began in 2016 and will end in 2022. African American women who are 40–75 years old, have been diagnosed with
hypertension, reside in Washington, D.C. or Baltimore, Maryland, and receive their care from Unity Health Care, a
federally qualified health center in Washington, D.C., or Baltimore Medical System, a federally qualified health center
in Baltimore, Maryland, are eligible to participate. Those randomized to the intervention group participate in the
PTSC Program, which spans 13 weeks and comprises facilitator-led discussions, didactic training about hypertension
management, and peer-based problem-solving concerning CVD risk factors and their amelioration. Blood pressure,
weight, body mass index, waist circumference, self-reported adherence, physical activity, dietary practices, stress,
and healthcare utilization data are collected at baseline, 13 weeks (end of the intervention), 9 months (months post-
intervention), and 15 months (one year after the intervention). Healthcare costs will be computed at the end of the
study. The study’s design is reported in the present manuscript, wherein we employed the SPIRIT checklist to guide
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its construction.
Discussion: Disparities in hypertension prevalence and management observed among mid-life African American
women exist as a result of a confluence of structural determinants of health. Consequently, there is a need to
develop, implement, and evaluate culturally appropriate and relevant interventions that are tailored to their lived
experiences. The PTSC Trial aims to assess the impact of the program on participants’ cardiovascular, psychosocial,
and cost outcomes. Its results have implications for advancing the science of designing and implementing
culturally relevant interventions for African American women.
Trial registration: Unique identifier: NCT04371614. Retrospectively registered on April 30, 2020.
Keywords: Peer support, Stress management, Hypertension, African American women
Background
Hypertension affects approximately one-third of adults
in the United States and significantly contributes to cor-
onary heart disease, stroke, peripheral vascular disease,
congestive heart failure, myocardial infarction, and renal
failure [1, 2]. It is the single largest risk factor for cardio-
vascular mortality [3]. Non-Hispanic Black women are
disproportionately encumbered by high blood pressure
[4]. Recently, Chen and colleagues observed that
Black women have the greatest cumulative risk of de-
veloping hypertension (86%) relative to White men
(84%), Black men (85%), and White women (69%) [5].
Indeed, the prevalence of hypertension among African
American (AA) women is 46.1%, the highest in the
United States [6].
Hypertension disparities observed among AA women,
particularly those aged 40 to 75 years of age, are rooted
in a constellation of intrapersonal, interpersonal, health
care system, and societal factors, whose intersection may
adversely affect the degree to which adequate achieve-
ment and maintenance of blood pressure control occurs
[7, 8]. Their presence suggests a strong need to identify
effective strategies that attend to the confluence of
unique sociocultural needs facing AA women, which
may, in turn, enhance their capacity to manage their
blood pressure successfully. One strategy for tackling
uncontrolled hypertension among middle-aged AA
women is the development and implementation of
multi-component community-based interventions that
promote therapeutic lifestyle changes [9, 10]. These in-
terventions are typified by an emphasis on advancing
culturally-rooted educational, behavioral, and psycho-
social approaches to target modifiable CVD risk factors
[11–14].
One such intervention is the Prime Time Sister Cir-
cles® (PTSC) Program, which addresses specific risk fac-
tors and barriers experienced by mid- to late-life AA
women who have, or are at risk of developing, hyperten-
sion, with the goal of equipping program participants to
manage their blood pressure through primary and sec-
ondary prevention strategies. There is indication to
suggest that participation in the PTSC program is asso-
ciated with increased physical activity; improved dietary
patterns; reduced blood pressure, weight, and self-
reported stress; and increased blood pressure self-
monitoring, health screenings, and engagement in strat-
egies geared toward psychosocial health [15, 16]. While
previous investigations of the program employed quasi-
experimental designs to discern its impact on clinical,
behavioral, and psychosocial factors CVD risk factors,
the use of more rigorous study designs to determine the
effectiveness of the PTSC program is warranted.
Consequently, we have designed and are currently
implementing a randomized controlled trial (RCT) to
evaluate the association between exposure to the PTSC
program and participants’ cardiovascular outcomes. The
purpose of this paper is to describe this trial, the PTSC-
RCT, which will ascertain the extent to which the PTSC
program improves participants’ outcomes related to
CVD risk factors, including education (knowledge about
hypertension sequelae), behavioral (self-reported adher-
ence), psychosocial (i.e., stress management and self-
efficacy to manage blood pressure), clinical (blood pres-
sure control, waist circumference, and BMI), and avoid-
able healthcare utilization (hospitalizations and inpatient
admissions) attributable to CVD risk factors among AA
women aged 40 to 75 years old residing in metropolitan
Washington, D.C. or Baltimore, Maryland.
Methods
The protocol’s flow is delineated in the CONSORT Dia-
gram (Fig. 1) and the SPIRIT Flow Diagram (Fig. 2). We
provide additional details about the PTSC trial below.
PTSC program overview
The PTSC Program is a multifaceted, theoretically-
driven, community-based peer support intervention tar-
geting AA women who are 40 to 75 years of age. It was
developed by two mid-life AA women, Drs. Marilyn
Gaston, a physician, and Gayle Porter, a clinical psych-
ologist, and established through the auspices of The
Gaston and Porter Health Improvement Center, Inc.
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(GPHIC). The GPHIC’s National Training Institute
trains PTSC facilitators on cardiovascular conditions,
group facilitation and leadership skills, and the cultural
beliefs undergirding self-management of chronic condi-
tions. The facilitators are PTSC program graduates who
live in the communities served by the program.
The PTSC program occurs over 13 weeks. Each
facilitator-led Sister Circle includes 25 to 30 women.
Each session lasts for 2 h and are held in accessible com-
munity sites (e.g., churches, public housing). Sister Cir-
cles are characterized by didactic training, guided
discussions, and role-playing exercises that address CVD
risk factors and strategies to overcome them. Facilitators
follow a curriculum designed by the GPHIC that
complies with The National Standards for Culturally and
Linguistically Appropriate Services in Health and Health
Care [17, 18]. The curriculum and its associated mate-
rials use text and illustrations to enhance knowledge
uptake among women with varying literacy levels.
The PTSC Program draws from three theoretical
frameworks: the social cognitive theory [19], the trans-
theoretical model [20], and the Person, Extended Family,
Neighborhood model [21]. Constructs from these
models influence the PTSC Program’s underlying theory
of change: by convening women in supportive Sister Cir-
cles led by a racially and socioeconomically concordant
facilitator, participants will engage in peer learning and
will initiate and maintain relationships with women in
Fig. 1 CONSORT Flow Diagram [1]
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their community who are embarking on similar health
journeys. This will lead to 1) improved knowledge, atti-
tudes, and beliefs about hypertension and cardiovascular
disease risk management, 2) improved self-efficacy re-
lated to adherence to pharmacological and lifestyle-
based antihypertensive regimens, 3) individual, familial,
and community capacity around hypertension preven-
tion or management, and 4) improved blood pressure
management among mid-life Black women, thereby re-
ducing seemingly intransigent disparities observed
Fig. 2 SPIRIT Flow Diagram of the PTSC-RCT Protocol
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within this population (explicated in Fig. 3). Its concep-
tual roots are consistent with empirical work document-
ing the importance of social support and social circles in
promoting positive health changes among AA women
[22–24].
Study design
The PTSC study is a randomized controlled trial that
aims to 1) estimate the effectiveness of PTSC compared
with usual care on blood pressure control among hyper-
tensive, low-income, mid-to-late life AA women; 2) esti-
mate the effectiveness of PTSC on health knowledge,
health self-efficacy, and health behaviors that contribute
to risks associated with hypertension; and 3) test
whether there is a cost offset of PTSC for society. The
PTSC RCT was approved by the Institutional Review
Boards (IRBs) of the Johns Hopkins Bloomberg School
of Public Health (JHBSPH) and the American Institutes
for Research (JHBSPH IRB No. 00007121).
Hypotheses
We hypothesize that patients randomized to PTSC will
have better-controlled blood pressure than patients who
receive usual care at the end of the intervention (13
weeks) and up to one-year post-intervention (15
months). We expect patients randomized to the PTSC
intervention to demonstrate a more significant increase
in health knowledge, hypertension-related locus of con-
trol, physical activity, medication adherence, and stress
management practices than patients receiving usual care.
Finally, we anticipate that patients randomized to PTSC
will have fewer hospitalizations and emergency rooms
visits for cardiovascular-related events than patients re-
ceiving usual care, and that the costs of providing PTSC
will be offset by reductions in healthcare costs associated
with health improvements for patients randomized to
PTSC, compared to patients receiving usual care.
Study population and eligibility criteria
We plan to recruit up to 440 AA women receiving care
at Unity Health Care (Unity), a Federally Qualified
Health Center (FQHC) in Washington, D.C. and Balti-
more Medical System Incorporated (BMSI), a FQHC
with practices in Baltimore, Maryland. Eligible patient
participants include English-speaking women who self-
identify as AA, are 40 to 75 years old, have uncontrolled
hypertension (previously defined as systolic blood pres-
sure ≥ 140 mmHg or diastolic blood pressure ≥ 90) [2,
25], and receive their primary care at a Unity Health
Care practice or a BMSI practice. Participants will be
randomly assigned to receive the PTSC intervention or
usual care at Unity or Baltimore Medical System Inc.
Thus far, we have recruited 341 participants into the
study (PTSC intervention arm = 216; usual care arm =
125; see Fig. 1), all of whom receive care at Unity Health
Care and live in metropolitan Washington D.C. In the
next phase of the study, we will recruit an additional 100
AA women residing in Baltimore, Maryland and receiv-
ing care at a BMSI practice. Of note, hypertension
diagnosis guidelines have changed since the study’s in-
ception, and hypertension is now defined as systolic
blood pressure ≥ 130 mmHg or diastolic blood pressure ≥
Fig. 3 Logic Model for PTSC-RCT
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80 [25]. However, we are maintaining the same blood
pressure thresholds as we had at the start of the study in
order to maintain equivalence in evaluating program im-
pact between cohorts over time, given that the previous
hypertension diagnosis criteria were central to the
study’s eligibility criteria and recruitment process. More-
over, the patients are currently being managed to meet
the prior guidelines. Our criteria reflect the current
designation for Hypertension Stage 2 [25].
Power calculation
In order to detect a statistically significant difference in
blood pressure control between the intervention and
control groups post-exposure to the PTSC intervention,
we need 440 participants (n = 220 per group) in our
study. Our power calculations were based on the as-
sumption of 80% HTN prevalence among study partici-
pants in both treatment arms at baseline, a two-sided
alpha of 0.05, and a 15% reduction in the proportion of
participants with high blood pressure after receipt of the
PTSC intervention. The calculated sample size was 308,
but our experience developing, implementing, and evalu-
ating interventions with this target population suggests
that we should anticipate a relatively high attrition rate.
Thus, we computed a potential attrition rate of roughly
40%. In order to have sufficient power to detect a 15%
reduction in HTN in the intervention group, we will re-
cruit at least 40% above the estimated sample size, for a
total sample size of 440 participants between Unity and
BMSI health systems.
Study partners
This study is a collaboration between the Johns Hopkins
School of Public Health Hopkins Center for Health Dis-
parities Solutions (JHCHDS), the American Institutes for
Research (AIR), the Gaston and Porter Health Improve-
ment Center, Inc. (GPHIC), Unity Health Care (Unity),
and Baltimore Medical System, Incorporated (BMSI).
The PTSC Study was approved by the JHSPH and AIR
Institutional Review Boards (IRBs). JHSPH HCHDS
oversees recruitment and data collection for the PTSC
study. AIR is responsible for data entry and manage-
ment. GPHIC provides the PTSC program, materials, fa-
cilitators, and experts for those in the intervention
group. Unity Health Care and BMSI assist with study re-
cruitment through mass mailings to patients matching
the eligibility criteria and posting flyers within centers.
They also work directly with the PTSC-RCT partners to
provide health care utilization data.
Recruitment and randomization
Recruitment procedures commenced in 2017 and will
cease in 2022. In the first wave of recruitment, Unity
Health Care generated a list of the names and addresses
of patients across their practices who fulfilled the study’s
eligibility criteria. Candidate participants received a letter
describing the study, incentives for participation, contact
information for whom to follow up with, and the dates
and locations for the recruitment sessions. We have also
relied on word-of-mouth and targeted recruitment at
Unity’s practices: Unity providers supplemented recruit-
ment efforts by handing out flyers to eligible patients.
We will follow the same recruitment processes for our
BMSI participants.
Recruitment sessions, which occur in both the morn-
ing and afternoon of the same day to maximize
attendance, are held in local churches located in pre-
dominantly AA neighborhoods. Women are randomly
assigned to attend a session designed for the treatment
arm or the usual care arm. JHCHDS staff, who conduct
the randomization, are blinded to which sessions are for
either arm, and both receive identical recruitment ses-
sions. Each session features two interactive presenta-
tions. The first presentation, conducted by the GPHIC,
describes cardiovascular health disparities at large and
the ramifications of hypertension within AA communi-
ties, and highlights core components of the PTSC pro-
gram. The second presentation, given by the JHCHDS,
explains the study’s goals, timelines, and data collection
procedures, and walks participants through the informed
consent process. Attendees learn of their assigned
treatment arm after the presentations have been
made. At that point, written consent to participate in
the study is obtained from those who wish to be a
part of the trial.
Baseline data collection
Upon consent, study participants complete a baseline
survey composed of items measuring their health behav-
iors (including self-reported adherence, physical activity,
and diet), psychosocial attributes (e.g., depressive symp-
tomology, hypertension-related locus of control, and
adaptive stress management techniques), perceived
health status, and healthcare utilization.
Baseline measures of BP, waist circumference, height,
and weight are also obtained. Blood pressure is assessed
using a digital Omron 10 series device. Women are
seated at rest for 5 min with their feet flat on the floor,
and their arms raised at the heart level. Appropriate cuff
sizes, based on each participant’s arm circumference, are
attached to the device to detect their BP reading
accurately.
PTSC intervention
Members of the intervention group meet once a week
over a 13-week period. During the first two-hour session,
women learn about the program and discuss administra-
tive details. In the remaining the Sister Circle sessions,
Ibe et al. BMC Public Health          (2021) 21:610 Page 6 of 10
facilitators and/or experts provide interactive educational
presentations on topics related to high blood pressure and
its management. These topics include stress management,
inflammation, hypertension, and heart disease; depression
and anxiety; self-esteem; physical activity and nutrition;
strategies to partner with health care team members; and
psychosocial issues unique to AA midlife women. Facilita-
tors elicit participants’ challenges and successes from the
previous week and use them as the basis for role-playing
activities. This allows the women in the Sister Circle to
work through specific scenarios based on the intersection
of their personal circumstances and their attempts to
adopt healthier behaviors.
Participants are also taught to accurately measure, rec-
ord, and monitor their weight, body-mass-index (BMI),
abdominal circumference, and blood pressure. They
complete daily diaries and journals to log their behaviors
and track their progress on achieving their health man-
agement goals. Participants receive $10 at each session
to assist with transportation. They also receive the book,
Prime Time: The African American Woman’s Complete
Guide to Midlife Health and Wellness, [26] written by
the co-developers of the PTSC Program, and relevant
educational articles, self-assessments, home BP moni-
tors, and pedometers. Upon completion of the PTSC
program, participants officially graduate and obtain a
certificate of completion from GPHIC, and a certificate
of congratulations and gift from JHCHDS.
Follow-up data collection
Follow-up surveys are completed at 13 weeks (end of the
intervention), 9 months (6 months after the end of the
intervention), and 15months (a year after the end of the
intervention). At the 15-month mark, those in the con-
trol group are eligible to enroll in the standard PTSC
program. Study participants receive a $50 gift card each
time they attend a data collection session. Participants
who attend the recruitment session and all three follow-
up sessions receive a total of $200. Administrative re-
cords from Unity are used to track healthcare utilization
and costs over the study period. Thus far, two cohorts
have enrolled in the study.
Primary and secondary outcomes
The study’s primary outcomes are changes in blood
pressure (baseline compared to 1-month post-
intervention, 6 months post-intervention, and 1-year
post-intervention); hospital utilization and admission, as
well as emergency department utilization, attributable to
cardiovascular events (obtained from Unity’s and BMSI’s
medical records), and the intervention’s return on in-
vestment (which entails an interpolation of values from
reported utilization from hospitalizations and ER, and
lab and pharmacy visits, from Unity and BMSI). The
secondary outcomes include changes in weight, BMI,
and waist circumference; knowledge of causes and con-
sequences of high blood pressure; hypertension-related
locus of control; stress management techniques; self-
reported physical activity, dietary behaviors, and blood
pressure monitoring; and medication adherence. Data
collection occurring at baseline, 13 weeks, 9 months, and
15months post-intervention will capture blood pressure,
weight, BMI, waist circumference, and the aforemen-
tioned secondary outcomes.
To assess participants’ knowledge about hypertension
causes and consequences, we use the CAATCH Hyper-
tension Knowledge Questionnaire, a 17-item question-
naire that requires to respondents to indicate if
statements related to hypertension sequalae are true or
false and is a modified version of a hypertension know-
ledge questionnaire developed by the National Heart,
Lung, and Blood Institute [27, 28]. We measure
hypertension-related locus of control, defined as a per-
son’s beliefs concerning where control over their health
lies, by modifying Form C of the Multidimensional
Locus of Control Scale (specifically, we replaced “health”
with. “hypertension” in each of the items) [29]. Stress
management techniques are measured through a set of
questions asking participants to report whether or not
they are doing anything to lower their stress. If partici-
pants indicate “yes,” they are asked to mark which strat-
egies they have employed to do so (all that apply).
Responses include “listen to music or relaxation tapes,”
“avoid it/forget about it,” “do yoga or tai chi,” and “talk
with professional counselor or therapist.” Self-reported
physical activity is evaluated through questions asking
whether or not participants engaged in at least 30 min of
exercise during the week. If they answered “yes,” they
were asked to indicate what type(s) of exercises they did
(e.g., walking, dancing, swimming). We elicit dietary be-
haviors through questions that asked how participants
eat in a typical day; participants indicated whether or
not they did such things as adding salt to their food,
consuming fast food, or eating when they are upset.
Blood pressure self-monitoring is encapsulated through
questions that asked whether or not participants have
taken their own blood in the last 12 months and, if so, if
they have done so daily, weekly, or monthly. Finally,
medication adherence is measured through the 9-item
Hill-Bone Medication Adherence scale [30]. Scores
range from 9 to 36, with higher scores reflecting
poorer adherence to antihypertensive pharmacological
therapies [31].
Analysis plan
Study data will be exported into Stata 15 for statistical
analysis. We will set statistical significance at p ≤ 0.05.
Baseline descriptive characteristics and outcomes will be
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analyzed using mean and standard deviation (SD) for
continuous data, and counts and percentages for cat-
egorical data. We will conduct unequal variances t-tests
in order to detect statistically significant differences be-
tween the treatment arms. To assess the impact of the
PTSC program on participants’ blood pressure, weight,
BMI, waist circumference, and all of the secondary out-
comes, we will employ a difference-in-differences meth-
odology to observe changes in participants’ outcomes at
3 months, 6 months, and 12months post-intervention.
We will also use multivariable regression analyses to dis-
cern whether or not participants’ outcomes improved as
a result of receiving the PTSC intervention. Our models
will control for patients’ sociodemographic characteris-
tics (including age, marital status, and income), health
insurance status, substance use (namely, smoking and
drinking), and the presence of chronic conditions.
Discussion
Preliminary analyses of the baseline characteristics of the
study’s participants reveal.
that, thus far, a substantial portion of participants
assigned to the intervention group did not receive the
intervention as intended. Of the 216 women randomly
assigned to the PTSC intervention, 103 received the
intervention as designed (that is, they attended at least 8
of the 13 Sister Circles), while the remaining 113 did
not. This indicates a need for culturally- and
economically-sensitive mitigation strategies that will en-
courage higher receipt of the intervention. In an effort
to uncover some of the factors related to low exposure
to the PTSC program, we created a short survey to elicit
information about why they were not participating. Two
of the top 3 reasons cited for non-involvement in the
study were related to the accessibility of the Sister
Circles (transportation and scheduling), and the other
reason was a matter of personal health (not feeling well
enough to attend). These realities attest to the difficulties
associated with designing and implementing a random-
ized trial in the real-world context of engaging with a
socioeconomically vulnerable study population, whose
members may be grappling with multiple comorbid con-
ditions and various structural determinants of health.
Additional analyses indicate that most of the attrition
observed thus far occurred between the recruitment
meeting and participants’ first Sister Circle session, des-
pite the fact that participants meet their facilitator at the
recruitment meeting, and facilitators contacted study
participants in between the recruitment session and the
first Sister Circle session. Bearing in mind that the re-
duced number of study participants exposed to the
intervention threatens our ability to detect statistically
significant differences between the intervention and
usual care groups, and to tackle the issue of attrition
prior to the first Sister Circle, we have shortened the
time between the recruitment meeting and the first Sis-
ter Circle session to less than two weeks. This informa-
tion informs our approach for the third cohort of
participants. We will make the Sister Circle schedules
more flexible, provide transportation assistance, and cre-
ate protocols for facilitators to follow up with partici-
pants prior to the start of their Sister Circle. In addition,
we will allow study participants assigned to the interven-
tion to choose their Sister Circle from a menu of Sister
Circles that vary by time, i.e., from a daytime, evening,
and weekend Sister Circle.
Despite recruitment challenges, the PTSC-RCT joins a
growing body of rigorously-evaluated community-based
interventions geared toward reducing disparities in
blood pressure control among AA women. They are
typified by a blend of peer support and didactic training
and education, the combination of which holds promise
in addressing psychosocial and behavioral factors con-
tributing to poorly controlled hypertension [8, 32–35].
These studies suggest that the cultivation of gender-
specific, culturally concordant peer networks may shift
underlying attitudes and beliefs about hypertension and its
management, reinforce proper education about hyper-
tension causes and treatment, and provide support and
encouragement for adherence to antihypertensive regimens.
The overarching goal of the PTSC RCT is to deter-
mine if AA women with hypertension participating in
the PTSC intervention exhibit improved blood pressure
control; knowledge, attitudes, and beliefs about hyper-
tension and its management; adherence to antihyperten-
sive regimens; and psychosocial well-being; as well as
reduced CVD risk factors and health care utilization
stemming from CVD. We will also discern the program’s
return on investment, an understudied area in the con-
text of community-based interventions addressing dis-
parities in cardiovascular disease. Indeed, the PTSC RCT
presents an important opportunity to demonstrate the
effectiveness of a longstanding community-based pro-
gram emerging from the work and expertise of two AA
women. There is indication to suggest that the concep-
tual underpinnings of the intervention, and its core ele-
ments, are associated with reductions in cardiovascular
disease risk factors among AA women. Consequently,
this study will illuminate the constellation of real-world
barriers associated with designing and implementing
randomized controlled trials among members of a highly
vulnerable population, which is essential for identifying
and advancing best-practices for reducing racial/ethnic
disparities in cardiovascular health.
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